r 



SEQUENCE LISTING 

<110> Allen, Steve 

Lee, Jian Ming 

<120> Plant Protein Kinases 

<130> BB-1171 

<140> 
<141> 

<150> 60/092,438 
<151> July 10, 1998 

<160> 23 

<170> Microsoft Office 97 

<210> 1 

<211> 484 

<212> DNA 

<213> Zea mays 

<220> 

<221> unsure 
<222> (389) 

<220> 

<221> unsure 
<222> (396) 

<220> 

<221> unsure 
<222> (402) 

<220> 

<221> unsure 
<222> (430) 

<220> 

<221> unsure 
<222> (467) 

<220> 

<221> unsure 
<222> (469) 

<220> 

<221> unsure 
<222> (479) 

<400> 1 

gccagcccca gctccagccc caactcgtct gccgaggcgc tgcccaccag gccgcgtccc 60 

aaggcgccgc cggtgaagcg cgtgtccagc gccgggctgc tggtcggctc ggtgctcaag 120 

cgcaggacgg agaaccttaa ggacaagtac agcctggggc ggcgcctcgg gcagggccag 180 

ttcggcacca cgtacctgtg cgtggagcgg gccacgggca aggagttcgc gtgcaagtcc 240 

atcctgaagc gcaactcgtc accgacgacg acgtggagga cgtccgccgg gagatccaga 300 

taatgcacca cctggcgggc caccccaacg tgatctccat ccgcggcgcc tacgaggacg 360 

ccgtcgccgt gacctcgtca tggactctng gcggcngcga antgttcaag gatgtgcaga 420 



1 



agggcactan acgagagaag gccgcgagct cgcaggtatg tcgcgtntna ggcgtgcant 480 
catg 484 

<210> 2 

<211> 101 

<212> PRT 

<213> Zea mays 

<220> 

<221> UNSURE 
<222> (62) 

<400> 2 

Pro Pro Val Lys Arg Val Ser Ser Ala Gly Leu Leu Val Gly Ser Val 
15 10 15 

Leu Lys Arg Arg Thr Glu Asn Leu Lys Asp Lys Tyr Ser Leu Gly Arg 
20 25 30 

Arg Leu Gly Gin Gly Gin Phe Gly Thr Thr Tyr Leu Cys Val Glu Arg 
35 40 45 

Ala Thr Gly Lys Glu Phe Ala Cys Lys Ser lie Leu Lys Xaa Leu Val 
50 55 60 

Thr Asp Asp Asp Val Glu Asp Val Arg Arg Glu lie Gin lie Met His 
65 70 75 80 

His Leu Ala Gly His Pro Asn Val lie Ser lie Arg Gly Ala Tyr Glu 
85 90 95 

Asp Ala Val Ala Val 
100 

<210> 3 

<211> 2374 

<212> DNA 

<213> Oryza sativa 

<400> 3 

gcacgagggc gtattccgat ttctctctct ctctcctctt cttcttcttc ttcttcccca 
acgagcgact cgcctccacc tcctcgacct ccacctcgcg aggcggcggt gcggggggcc 



120 



ccaaacccta accctaattc cgctgcgccc gcgcccgcgc ccgcgcgcgc cgacaggctg 180 
ttgttgttgt tgccatgggg cagtgctacg gcaagggcgc gtcggggagg acggcggacg 240 
atgagggcgg ggtggtgacg gagcaccagt cgccgccgcc ggcgaacggg ctgccgtcga 300 
cgccgccgcg gcagcaggcg caggcgcagg cgcagcaggt ggggacgccg aggcggcgtg 3 60 
ggagtaagtc cggatcgacg acgccggggc accagacgcc tggggtggcg tggccgagcc 420 
cgtacccgtc cgggggcgcg agcccgctgc cggccggggt gtcgccgtcg ccggcgaggt 4 80 
cgacgcccag gaggttcttc aagcggccgt tcccgccgcc gtcgccggcc aagcacataa 540 
aggccacgct cgccaagagg ctgggtgggg ggaagcccaa' ggaagggacg ataccggagg 600 
agggaggcgt gggcgctggc ggcggcggtg gaggggccgc ggatggggcg gagacggaga 660 
ggccattgga caagacgttc gggttctcga agaacttcgg cgcgaagtac gagctcggga 720 
aggaggtggg gaggggccac ttcggacaca cttgctccgc cgtcgtcaag aagggcgagt 780 
acaagggaca gaccgtcgcc gtcaagatca tcgccaaagc taagatgaca acggcaatat 840 
ccattgagga tgttcgtaga gaagtaaaaa ttttgagagc gttatcaggg cacaataatc 900 
tcgtcaaatt ctatgatgca tgtgaggatg gcctcaatgt ctacattgtc atggaattat 960 
gtgagggagg agaattgcta gacagaatat tagccagagg cgggagatac acagaggaag 1020 
atgccaaagc gattgttgta cagattttga gcgtagtagc cttctgtcat cttcaggggg 1080 
tagtgcatcg tgatttgaag ccagagaatt tccttttcac aaccagggat gaaaatgctc 1140 
ccatgaagtt gattgatttt ggtctctctg atttcattag accagatgaa aggcttaatg 1200 
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atattgttgg aagtgcatat tatgttgccc cagaggtttt acacagatca tatagtatgg 1260 
aagcagacat ttggagtata ggtgtcataa cgtacattct gctctgtggc agtcggccat 1320 
tctgggcacg aacagaatca ggaatattcc gatctgtgtt gagagctgat cccaactttg 1380 
atgattcacc gtggcctaca gtatcagctg aagctaagga ttttgtgaag agatttctga 1440 
acaaagatta ccgcaaaaga atgaccgctg ttcaagcact gactcatcct tggttgcgag 1500 
atgaacaaag gcagatcccg ctggacatac tcatcttcag attaattaag caatacctcc 1560 
gcgctacacc tcttaaacgg ttggcattaa aggcactatc caaggcttta agggaagatg 1620 
aacttttgta tctcaaactg cagtttaaac tgctcgaacc tagagatggg tttgtatcac 1680 
ttgacaactt tcggacggca ctaacgcgat atttaactga tgctatgaag gaatcgaggg 1740 
ttcttgaatt tttgcatgcg ttggaaccac ttgcatacag aagaatggac tttgaagagt 1800 
tctgtgccgc agcaatcagt ccttaccagc ttgaggcact ggaaaggtgg gaggagattg 1860 
ctggaacagc tttccagcaa tttgaacaag agggcaaccg agtcatatca gttgaggaat 1920 
tagcacagga attaaatctt gctccaactc attactccat cgttcaagac tggatcagaa 1980 
aatccgatgg caagctaaac tttctcgggt ttaccaaatt tttacatggt gtcacaataa 2040 
ggggctcaaa tacaagacgg cattaagcga tttgcaaaag aaaatgtatt cttttctctt 2100 
ctaattttaa agccgctcat tatgtgaccc tgattgatgt tttcccctcc tgctcctatc 2160 
cctctggtca atatgatcat tattcttgtt cgtgctgctg tcggctgttg tcatcatagt 2220 
tttttgtaga gaatacatgt aaagatcttt tgtaatgaat cgaatgatat gtttgttcaa 2280 
gaaatatagt gtcatgttgt tcttttttgc ccagtaaaaa aaaaaaaaaa aaaaatactc 2340 
gaggcggggc cgtaccacat cccccccctc agcg 2374 



<210> 4 

<211> 623 

<212> PRT 

<213> Oryza sativa 



<400> 4 

Met Gly Gin Cys Tyr Gly Lys Gly Ala Ser Gly Arg Thr Ala Asp Asp 
15 10 15 

Glu Gly Gly Val Val Thr Glu His Gin Ser Pro Pro Pro Ala Asn Gly 
20 25 30 

Leu Pro Ser Thr Pro Pro Arg Gin Gin Ala Gin Ala Gin Ala Gin Gin 
35 40 45 

Val Gly Thr Pro Arg Arg Arg Gly Ser Lys Ser Gly Ser Thr Thr Pro 
50 55 60 



Gly His Gin Thr Pro Gly Val Ala Trp Pro Ser Pro Tyr Pro Ser Gly 
65 70 75 80 

Gly Ala Ser Pro Leu Pro Ala Gly Val Ser Pro Ser Pro Ala Arg Ser 
85 90 95 

Thr Pro Arg Arg Phe Phe Lys Arg Pro Phe Pro Pro Pro Ser Pro Ala 
100 105 110 

Lys His He Lys Ala Thr Leu Ala Lys Arg Leu Gly Gly Gly Lys Pro 
115 120 125 

Lys Glu Gly Thr He Pro Glu Glu Gly Gly Val Gly Ala Gly Gly Gly 
130 135 140 



Gly Gly Gly Ala Ala Asp Gly Ala Glu Thr Glu Arg Pro Leu Asp Lys 
145 150 155 160 

Thr Phe Gly Phe Ser Lys Asn Phe Gly Ala Lys Tyr Glu Leu Gly Lys 
165 170 175 
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Glu Val Gly Arg Gly His Phe Gly His Thr Cys Ser Ala Val Val Lys 
180 185 190 

Lys Gly Glu Tyr Lys Gly Gin Thr Val Ala Val Lys lie He Ala Lys 
195 200 205 

Ala Lys Met Thr Thr Ala He Ser He Glu Asp Val Arg Arg Glu Val 
210 215 220 

Lys He Leu Arg Ala Leu Ser Gly His Asn Asn Leu Val Lys Phe Tyr 
225 230 235 240 

Asp Ala Cys Glu Asp Gly Leu Asn Val Tyr He Val Met Glu Leu Cys 
245 250 255 

Glu Gly Gly Glu Leu Leu Asp Arg He Leu Ala Arg Gly Gly Arg Tyr 
260 265 270 

Thr Glu Glu Asp Ala Lys Ala He Val Val Gin He Leu Ser Val Val 
275 280 285 

Ala Phe Cys His Leu Gin Gly Val Val His Arg Asp Leu Lys Pro Glu 
290 295 300 

Asn Phe Leu Phe Thr Thr Arg Asp Glu Asn Ala Pro Met Lys Leu He 
305 310 315 320 

Asp Phe Gly Leu Ser Asp Phe He Arg Pro Asp Glu Arg Leu Asn Asp 
325 330 335 

He Val Gly Ser Ala Tyr Tyr Val Ala Pro Glu Val Leu His Arg Ser 
340 345 350 

Tyr Ser Met Glu Ala Asp He Trp Ser He Gly Val He Thr Tyr He 
355 360 365 

Leu Leu Cys Gly Ser Arg Pro Phe Trp Ala Arg Thr Glu Ser Gly He 
370 375 380 

Phe Arg Ser Val Leu Arg Ala Asp Pro Asn Phe Asp Asp Ser Pro Trp 
385 390 395 400 

Pro Thr Val Ser Ala Glu Ala Lys Asp Phe Val Lys Arg Phe Leu Asn 
405 410 415 

Lys Asp Tyr Arg Lys Arg Met Thr Ala Val Gin Ala Leu Thr His Pro 
420 425 430 

Trp Leu Arg Asp Glu Gin Arg Gin He Pro Leu Asp He Leu He Phe 
435 440 445 

Arg Leu He Lys Gin Tyr Leu Arg Ala Thr Pro Leu Lys Arg Leu Ala 
450 455 460 

Leu Lys Ala Leu Ser Lys Ala Leu Arg Glu Asp Glu Leu Leu Tyr Leu 
465 470 475 480 

Lys Leu Gin Phe Lys Leu Leu Glu Pro Arg Asp Gly Phe Val Ser Leu 
485 490 495 
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Asp Asn Phe Arg Thr Ala Leu Thr Arg Tyr Leu Thr Asp Ala Met Lys 
500 505 510 

Glu Ser Arg Val Leu Glu Phe Leu His Ala Leu Glu Pro Leu Ala Tyr 
515 520 525 

Arg Arg Met Asp Phe Glu Glu Phe Cys Ala Ala Ala lie Ser Pro Tyr 
530 535 540 

Gin Leu Glu Ala Leu Glu Arg Trp Glu Glu He Ala Gly Thr Ala Phe 
545 550 555 560 

Gin Gin Phe Glu Gin Glu Gly Asn Arg Val He Ser Val Glu Glu Leu 
565 570 575 

Ala Gin Glu Leu Asn Leu Ala Pro Thr His Tyr Ser He Val Gin Asp 
580 585 590 

Trp He Arg Lys Ser Asp Gly Lys Leu Asn Phe Leu Gly Phe Thr Lys 
595 600 605 

Phe Leu His Gly Val Thr He Arg Gly Ser Asn Thr Arg Arg His 
610 615 620 

<210> 5 

<211> 568 

<212> DNA 

<213> Glycine max 

<220> 

<221> unsure 
<222> (11) 

<220> 

<221> unsure 
<222> (69) 

<220> 

<221> unsure 
<222> (83) 

<220> 

<221> unsure 
<222> (95) 

<220> 

<221> unsure 
<222> (148) 

<220> 

<221> unsure 
<222> (196) 

<220> 

<221> unsure 
<222> (272) 

<220> 

<221> unsure 
<222> (557) 



<220> 
<221> 
<222> 



unsure 
(563) 



<220> 

<221> unsure 
<222> (568) 



<400> 5 

aaacccaagc ncccttccca gctggttcaa aaactcccct tcctcaaact caaaccctag 60 

cagcgtcant caacaccctt gcngatcttc aagcncccct tccctccgcc ctctccggcc 120 

aagcacattc gcgcgctgct cgcccgcngc cacggttccg tcaagccgaa cgaagcctcc 180 

ataccggagg ccagcnagtg tgagctcggc ctcgacaaga gctttggctt tgctaagcag 240 

ttttcggctc attatgagct cagtgacgaa gngggccggg ggcattttgg gtatacctgc 300 

tccgctaaag gcaagaaagg ggcgttcaag ggcttaaatg ttgctgtcaa agtcattcct 360 

aaagccaaga tgaccacagc aattgctata gaggatgtaa ggagagaagt gaagatattg 420 

agggctttaa caggacataa gaatctggtg caattctatg aagcctatga agatgatgac 4 80 

atgtttatat agtttggagt tgtgcaagga gggggaattg ctagatagga ttctttccgg 540 

ggtggaaagt acctcgnaga ggntgccn 568 



<210> 6 

<211> 157 

<212> PRT 

<213> Glycine max 



<220> 

<221> UNSURE 
<222> (4) 



<220> 

<221> UNSURE 

<222> (22) 

<220> 

<221> UNSURE 

<222> (25) 

<220> 

<221> UNSURE 

<222> (29) 



<220> 

<221> UNSURE 
<222> (47) 



<220> 

<221> UNSURE 
<222> (63) 



<220> 

<221> UNSURE 
<222> (88) 



<400> 6 

Asn Pro Ser Xaa Leu Pro Ser Trp Phe Lys Asn Ser Pro Ser Ser Asn 
15 10 15 

Ser Asn Pro Ser Ser Xaa Pro Leu Xaa lie Phe Lys Xaa Pro Phe Pro 
20 25 30 
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Pro Pro Ser Pro Ala Lys His lie Arg Ala Leu Leu Ala Arg Xaa His 
35 40 45 



Gly Ser Val Lys Pro Asn Glu Ala Ser He Pro Glu Ala Ser Xaa Cys 
50 55 60 

Glu Leu Gly Leu Asp Lys Ser Phe Gly Phe Ala Lys Gin Phe Ser Ala 
65 70 75 80 

His Tyr Glu Leu Ser Asp Glu Xaa Gly Arg Gly His Phe Gly Tyr Thr 
85 90 95 

Cys Ser Ala Lys Gly Lys Lys Gly Ala Phe Lys Gly Leu Asn Val Ala 
100 105 110 

Val Lys Val lie Pro Lys Ala Lys Met Thr Thr Ala He Ala He Glu 
115 120 125 

Asp Val Arg Arg Glu Val Lys lie Leu Arg Ala Leu Thr Gly His Lys 
130 135 140 

Asn Leu Val Gin Phe Tyr Glu Ala Tyr Glu Asp Asp Asp 
145 150 155 

<210> 7 

<211> 498 

<212> DNA 

<213> Triticum aestivum 
<220> 

<221> unsure 

<222> (498) 

<400> 7 

cgaactactt gataagatat tggcgagagg tggaaagtat tctgaagagg atgcaaaggt 60 
tgttatgctg caaattttga gtgtagtatc attttgccat cttcaaggtg ttgttcatcg 120 
ggatctgaaa ccagagaatt ttctattctc atcgaaggag gaaaactcac ccttgaaggt 180 
catagacttt ggcttgtctg actttgtaaa gccagatgaa aggctcaacg acattgttgg 240 
aagtgcgtat tatgttgctc cccgaggtgc ttcatcgatc ttatggcacg gagggagata 300 
tgttggagca ttggagtaat tgcctacatt ttgcttttgt gggaaccgac tttcctgggg 360 
cacccacaga atccaggaat attcccagct tcccttaaag caaaaccaat tttgatgaag 420 
ccccaaggcc tacctcctct gcggaaccaa agacttgtta aaagggtgct taataaggat 480 
tacccaagag gatgacgn 4 98 

<210> 8 

<211> 111 

<212> PRT 

<213> Triticum aestivum 
<220> 

<221> UNSURE 

<222> (87) 

<220> 

<221> UNSURE 
<222> (101) 
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<400> 8 

Glu Leu Leu Asp Lys 
1 5 



lie Leu Ala Arg Gly Gly Lys Tyr Ser Glu Glu 
10 15 



Asp Ala Lys Val Val Met Leu Gin lie Leu Ser Val Val Ser Phe Cys 
20 25 30 

His Leu Gin Gly Val Val His Arg Asp Leu Lys Pro Glu Asn Phe Leu 
35 40 45 

Phe Ser Ser Lys Glu Glu Asn Ser Pro Leu Lys Val lie Asp Phe Gly 
50 55 60 

Leu Ser Asp Phe Val Lys Pro Asp Glu Arg Leu Asn Asp lie Val Gly 
65 70 75 80 

Ser Ala Tyr Tyr Val Ala Xaa Glu Val Leu His Arg Ser Tyr Gly Thr 
85 90 95 

Glu Gly Asp Met Xaa Ser lie Gly Val lie Ala Tyr lie Leu Leu 
100 105 110 

<210> 9 
<211> 1814 
<212> DNA 
<213> Zea mays 

<400> 9 

gccatttccg gctttccgcc accacccccc ctctctctct ctctcttctt cttcttcaat 60 
cctccctccc cgcgccggag ttggaggagg gagaggggac aagctttccg gcgccgacgc 120 
cgacgcggac ccggcgccga cacgatccgg tggatcaagt gcatcacacc tttagggagg 180 
ccccttggac agcagtttgt gctgcaaatt ctatatagct ctgtcgcagc atggcctcgg 240 
tgggcgtggc acgctcttct ttgggatttc agaatggcac aagttctagc agtgacccag 300 
atcgtcttcc caacgagttg ggcagtatga gcataaggga cgacaaggac gttgaagata 360 
ttgtagtcaa tggcaatggg gcggagcctg gtcatatcat agtgaccagc attgatggga 420 
gaaatgggca ggcaaagcag accattagtt acatggctga gcgggtggta ggtcatgggt 480 
ccttcggaac cgttttccag gccaagtgtc ttgaaactgg tgagaccgta gctataaaaa 540 
aggttcttca agacaagaga tacaagaatc gtgagctgca aaccatgcga gtgcttgacc 600 
acccaaatgt ggtggctcta aagcactgtt tcttctcaaa gactgagaaa gaggagcttt 660 
acctcaattt ggtgcttgag tatgtaccgg agactgctca tcgtgtcatc aaacattaca 720 
acaagatgaa ccagcgcatg cctttgattt atgcaaaact gtatatgtat cagatttgta 780 
gagccttggc atacattcac aacagcattg gagtgtgcca cagggacatt aagccgcaaa 840 
atctcctggt taatcctcat acccatcagc taaaattgtg tgactttggc agcgcgaaag 900 
ttctggtaaa aggcgaacca aacatttctt acatctgttc taggtactac agagctccag 960 
agctcatatt tggtgctact gaatacacaa cagccattga tgttgggtct gctggctgtg 1020 
tgctcgctga gctgcttcta ggacagcctc tgttccctgg agaaagcggt gttgatcagc 1080 
ttgttgaaat catcaaggtt ctgggcacac ccacacgtga agaaattaag tgcatgaatc 1140 
caaattatac cgagtttaaa ttcccgcaaa tcaaagctca cccatggcat aagatattcc 1200 
ataaaaggat gcctgctgaa gcggtagatc tcgtgtccag gcttctgcag tactcaccaa 1260 
aacttcggtc gactgctttg gaagcattgg tccatccgtt ctttgatgaa cttcgggatc 1320 
caaacacccg cttaccgaat ggtcgttttc ttccgcctct cttcaatttt aagccccatg 1380 
agctgaagaa cgtgccggcg gatttcatgg tgaaattggt ccctgagcat gcacggaagc 1440 
aatgtgcctt cgtagggtgg tgatctctgg ataagaggat gacgactcga tgattagctg 1500 
aggaccaagt taatgtctgt tagaaactgc cggagatcga cattgccaga tgtggtgtgg 1560 
tataagatag gcaatatgtg tgattatttt ttgttcgagg ttatcacccc ccttgcccca 1620 
gaaaagatga gaagatgtcg atgtaacaag ccctctgcgc ttctgtaagt agatgagtgt 1680 
tgctgcatgc cccctgggta catgtatcgg tttgagcaga attctgtttg cctgaatcgt 1740 
gccatcacca cgcagggatc catcccttgt gtgacgatgt tcagcccaaa aaaaaaaaaa 1800 
aaaaaaaaaa aaaa 1814 



<210> 10 

<211> 410 

<212> PRT 

<213> Zea mays 

<400> 10 

Met Ala Ser Val Gly Val Ala Arg Ser Ser Leu Gly Phe Gin Asn Gly 
15 10 15 

Thr Ser Ser Ser Ser Asp Pro Asp Arg Leu Pro Asn Glu Leu Gly Ser 



Met Ser He Arg Asp Asp Lys Asp Val Glu Asp He Val Val Asn Gly 
35 40 45 

Asn Gly Ala Glu Pro Gly His He He Val Thr Ser He Asp Gly Arg 
50 55 60 

Asn Gly Gin Ala Lys Gin Thr He Ser Tyr Met Ala Glu Arg Val Val 



Gly His Gly Ser Phe Gly Thr Val Phe Gin Ala Lys Cys Leu Glu Thr 
85 90 95 

Gly Glu Thr Val Ala lie Lys Lys Val Leu Gin Asp Lys Arg Tyr Lys 
100 105 110 

Asn Arg Glu Leu Gin Thr Met Arg Val Leu Asp His Pro Asn Val Val 
115 120 125 

Ala Leu Lys His Cys Phe Phe Ser Lys Thr Glu Lys Glu Glu Leu Tyr 
130 135 140 

Leu Asn Leu Val Leu Glu Tyr Val Pro Glu Thr Ala His Arg Val He 
145 150 155 160 

Lys His Tyr Asn Lys Met Asn Gin Arg Met Pro Leu He Tyr Ala Lys 
165 170 175 

Leu Tyr Met Tyr Gin He Cys Arg Ala Leu Ala Tyr He His Asn Ser 
180 185 190 

lie Gly Val Cys His Arg Asp He Lys Pro Gin Asn Leu Leu Val Asn 
195 200 205 

Pro His Thr His Gin Leu Lys Leu Cys Asp Phe Gly Ser Ala Lys Val 
210 215 220 

Leu Val Lys Gly Glu Pro Asn He Ser Tyr He Cys Ser Arg Tyr Tyr 
225 230 235 240 

Arg Ala Pro Glu Leu He Phe Gly Ala Thr Glu Tyr Thr Thr Ala He 
245 250 255 

Asp Val Gly Ser Ala Gly Cys Val Leu Ala Glu Leu Leu Leu Gly Gin 
260 265 270 

Pro Leu Phe Pro Gly Glu Ser Gly Val Asp Gin Leu Val Glu He He 
275 280 285 
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Lys Val Leu Gly Thr Pro Thr Arg Glu Glu lie Lys Cys Met Asn Pro 
290 295 300 

Asn Tyr Thr Glu Phe Lys Phe Pro Gin He Lys Ala His Pro Trp His 
305 310 315 320 

Lys He Phe His Lys Arg Met Pro Ala Glu Ala Val Asp Leu Val Ser 
325 330 335 

Arg Leu Leu Gin Tyr Ser Pro Lys Leu Arg Ser Thr Ala Leu Glu Ala 
340 345 350 

Leu Val His Pro Phe Phe Asp Glu Leu Arg Asp Pro Asn Thr Arg Leu 
355 360 365 

Pro Asn Gly Arg Phe Leu Pro Pro Leu Phe Asn Phe Lys Pro His Glu 
370 375 380 

Leu Lys Asn Val Pro Ala Asp Phe Met Val Lys Leu Val Pro Glu His 
385 390 395 400 

Ala Arg Lys Gin Cys Ala Phe Val Gly Trp 
405 410 

<210> 11 

<211> 584 

<212> DNA 

<213> Oryza sativa 

<220> 

<221> unsure 



<220> 

<221> unsure 

<222> (206) 

<220> 

<221> unsure 

<222> (240) 

<220> 

<221> unsure 

<222> (308) 

<220> 

<221> unsure 

<222> (328) 

<220> 

<221> unsure 

<222> (333) 

<220> 

<221> unsure 

<222> (344) 

<220> 

<221> unsure 

<222> (372) 



<220> 

<221> unsure 
<222> (377) 



<220> 

<221> unsure 
<222> (387) 



<220> 

<221> unsure 
<222> (396) 



<220> 

<221> unsure 
<222> (417) 



<220> 

<221> unsure 

<222> (498) 

<220> 

<221> unsure 

<222> (506) 

<220> 

<221> unsure 

<222> (521) 



<40O> 11 

ggangaggcc gcggctagcg agcgagcgag agagagggga gaagaagagg tgggacagcc 60 
gggagatcca tccctgtgga gaggagggag ggaggaagga ggcgttggag gaggagaggt 120 
tgaccgatag atccattgcg gagttgagtg ttgatgcaaa gctgattcgc catcgtttag 180 
ctttttataa gagatgggtt cagtangggt tgcgccgtct gggttaaaca acagcagtan 240 
caccagcatg ggtgctgaga agttgcctga tcagatgcat gatctgaaga taagggacga 300 
taaggaantt gaacgactat tattaacngc aanggaacag aaancggcca cataattgtc 360 
acaactactg gnggcanaaa tggtcanccg aaacanacag ttagctacat ggctgancgt 420 
attgtagggc aaggttcatt tgggattgtc ttccaagcaa aattctggag acaaggtgag 480 
acagttgcta tcaagaangt tctcangata aacgctacaa naaccgttag cctcaaacca 54 0 
tgcgccttct tgacaaccaa atgttgttac tcctgaagca tgtt 584 



<210> 
<211> 
<212> 
<213> 



105 
PRT 

Oryza sati 



<220> 

<221> UNSURE 

<222> (5) 

<220> 

<221> UNSURE 

<222> (16) 



<220> 

<221> UNSURE 
<222> (39) 
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<220> 
<221> 
<222> 



UNSURE 
(41) . . (42) 



<220> 

<221> UNSURE 
<222> (47) . . (48) 

<220> 

<221> UNSURE 
<222> (52) 

<220> 

<221> UNSURE 
<222> (63) 

<220> 

<221> UNSURE 
<222> (66) 

<220> 

<221> UNSURE 
<222> (69) 

<220> 

<221> UNSURE 
<222> (76) 

<220> 

<221> UNSURE 
<222> (103) 

<400> 12 

Met Gly Ser Val Xaa Val Ala Pro Ser Gly Leu Asn Asn Ser Ser Xaa 
15 10 15 

Thr Ser Met Gly Ala Glu Lys Leu Pro Asp Gin Met His Asp Leu Lys 
20 25 30 

He Arg Asp Asp Lys Glu Xaa Glu Xaa Xaa Thr He He Asn Xaa Xaa 
35 40 45 

Gly Thr Glu Xaa Gly His He He Val Thr Thr Thr Gly Gly Xaa Asn 
50 55 60 

Gly Xaa Pro Lys Xaa Thr Val Ser Tyr Met Ala Xaa Arg He Val Gly 
65 70 75 80 

Gin Gly Ser Phe Gly He Val Phe Gin Ala Lys Phe Trp Arg Gin Gly 
85 90 95 

Glu Thr Val Ala He Lys Xaa Val Leu 
100 105 

<210> 13 

<211> 1429 

<212> DNA 

<213> Glycine max 
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<220> 

<221> unsure 
<222> (1202) 

<220> 

<221> unsure 
<222> (1237) 

<220> 

<221> unsure 
<222> (1297) 

<220> 

<221> unsure 
<222> (1340) 

<220> 

<221> unsure 
<222> (1376) 

<220> 

<221> unsure 
<222> (1410) 

<220> 

<221> unsure 
<222> (1416) 

<400> 13 

gcacaccaca caaaaaagca aaacagagag aacaactgtt actcacacac gccatgggta 60 
aatgaatggt ttttgagcaa cagcagttaa aagagaaaag ggattcagcg aagatgacat 120 
cggttggtgt ggcaccaact tcgggtttga gagaagccag tgggcatgga gcagcaggtg 180 
ttgatagatt gccagaggag atgaacgata tgaaaattag ggatgataga gaaatggaag 240 
ccacagttgt tgatggcaac ggaacggaga caggacatat cattgtgact accattgggg 300 
gtagaaatgg tcagcccaag cagactataa gctacatggc agagcgtgtt gtagggcatg 360 
gatcatttgg agttgtcttc caggctaagt gcttggaaac cggtgaaact gtggctatca 420 
aaaaggttct tcaagacaag aggtacaaga accgggagct gcaaacaatg cgccttcttg 480 
accacccaaa tgtcgttgct ttgaagcact gtttcttttc aaccactgaa aaggatgaac 540 
tataccttaa tttggttctc gaatatgttc ctgaaacagt taatcgggtg ataaaacatt 600 
acaacaagtt taaccaaagg atgccactga tatatgtgaa actctataca taccagatct 660 
ttagggcgtt atcttatatt catcgttgta ttggagtctg ccatcgggat atcaagcctc 720 
aaaatctatt ggtcaatcca cacactcacc aggttaaatt atgtgacttt ggaagtgcaa 780 
aggttttggt aaaaggcgaa ccaaatatat catacatatg ttctagatac tatagagcac 840 
ctgagctcat atttggcgca actgaatata ctacagccat tgacgtctgg tctgttggat 900 
gtgttttagc tgagctgctg cttggacagc ctctgttccc tggtgagagt ggagttgatc 960 
aacttgttga gatcatcaag gttctgggca ctccaacaag ggaagagatt aagtgcatga 1020 
accctaatta tacagaattt aaattcccac agattaaagc acatccatgg cacaagatct 1080 
tccataagcg catgcctcca gaggctgttg atttggtatc aagactacta caatactccc 1140 
ctaacttgcg gtgcacagtt ttagatgcct tggacgcacc ctttcctttg gacgaattcc 1200 
gngatccaaa tcctcgcttg ccaaatgggc cgatccntcc aacaactatt aattcaaacc 1260 
catgaactga aagtgtccaa ctgagatttg gggaaantgg tcaaagcatg caaggaacaa 1320 
tgccgtttct ggcttgtaan tgtacaaaac tgaagtgttg ttcatataga atgcgngctt 1380 
cctcattaaa ggaattgtgg accttatgan tcgttnccgt aacagttag 1429 

<210> 14 

<211> 399 

<212> PRT 

<213> Glycine max 
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<220> 

<221> UNSURE 
<222> (391) 

<400> 14 

Met Val Phe Glu Gin Gin Gin Leu Lys Glu Lys Arg Asp Ser Ala Lys 
15 10 15 

Met Thr Ser Val Gly Val Ala Pro Thr Ser Gly Leu Arg Glu Ala Ser 



Gly His Gly Ala Ala Gly Val Asp Arg Leu Pro Glu Glu Met Asn Asp 
35 40 45 

Met Lys lie Arg Asp Asp Arg Glu Met Glu Ala Thr Val Val Asp Gly 



Asn Gly Thr Glu Thr Gly His He He Val Thr Thr He Gly Gly Arg 
65 70 75 80 

Asn Gly Gin Pro Lys Gin Thr He Ser Tyr Met Ala Glu Arg Val Val 
85 90 95 

Gly His Gly Ser Phe Gly Val Val Phe Gin Ala Lys Cys Leu Glu Thr 
100 105 110 

Gly Glu Thr Val Ala He Lys Lys Val Leu Gin Asp Lys Arg Tyr Lys 
115 120 125 

Asn Arg Glu Leu Gin Thr Met Arg Leu Leu Asp His Pro Asn Val Val 
130 135 140 

Ala Leu Lys His Cys Phe Phe Ser Thr Thr Glu Lys Asp Glu Leu Tyr 
145 150 155 160 

Leu Asn Leu Val Leu Glu Tyr Val Pro Glu Thr Val Asn Arg Val He 
165 170 175 

Lys His Tyr Asn Lys Phe Asn Gin Arg Met Pro Leu He Tyr Val Lys 
180 185 190 

Leu Tyr Thr Tyr Gin He Phe Arg Ala Leu Ser Tyr He His Arg Cys 
195 200 205 

He Gly Val Cys His Arg Asp He Lys Pro Gin Asn Leu Leu Val Asn 
210 215 220 

Pro His Thr His Gin Val Lys Leu Cys Asp Phe Gly Ser Ala Lys Val 
225 230 235 240 

Leu Val Lys Gly Glu Pro Asn He Ser Tyr He Cys Ser Arg Tyr Tyr 
245 250 255 

Arg Ala Pro Glu Leu He Phe Gly Ala Thr Glu Tyr Thr Thr Ala He 
260 265 270 

Asp Val Trp Ser Val Gly Cys Val Leu Ala Glu Leu Leu Leu Gly Gin 
275 280 285 
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Pro Leu Phe Pro Gly Glu Ser Gly Val Asp Gin Leu Val Glu lie lie 
290 295 300 

Lys Val Leu Gly Thr Pro Thr Arg Glu Glu lie Lys Cys Met Asn Pro 
305 310 315 320 

Asn Tyr Thr Glu Phe Lys Phe Pro Gin He Lys Ala His Pro Trp His 
325 330 335 

Lys He Phe His Lys Arg Met Pro Pro Glu Ala Val Asp Leu Val Ser 
340 345 350 

Arg Leu Leu Gin Tyr Ser Pro Asn Leu Arg Cys Thr Val Leu Asp Ala 
355 360 365 

Leu Asp Ala Pro Phe Pro Leu Asp Glu Phe Arg Asp Pro Asn Pro Arg 
370 375 380 

Leu Pro Asn Gly Pro He Xaa Pro Thr Thr He Asn Ser Asn Pro 
385 390 395 

<210> 15 

<211> 1673 

<212> DNA 

<213> Triticum aestivum 
<220> 

<221> unsure 

<222> (1349) 

<400> 15 

aagtgtgagc ccaccgtgtc cgccccattc acgccctagc cacatggagc atccggcgcc 60 

ggcgccggag ccgatgctgc tcgacgagca gccccccacc gcagtcgcct gcgagaagaa 120 

gcagcaggat ggcgaggcgc cgtatgcgga ggggaacgac gccatgaccg gtcacatcat 180 

ctccaccacc atcggcggca agaacggcga gcccaagcag acgattagct acatggcgga 240 
gcgcgttgtg ggcactggtt cgtttggcat cgtctttcag gctaaatgcc tggaaaccgg 300 

ggagatggtg ggcattaaga aggtactgca ggacagacgg tacaagaacc gtgagctgca 360 

gcttatgcgt tcgatgatcc attccaatgt tgtctccctc aagcactgct tcttctcaac 420 

cacaagtaga gatgagctgt tcctgaacct tgtcatggag tatgtcccgg agacgctata 480 

ccgcgtgctt aagcactaca gtaatgccaa ccaggggatg ccgcttatct atgtcaagct 540 

ttacatgtat cagcttttta gagggctagc ttatgttcat actgttccag gagtttgcca 600 

cagggatgtg aaaccacaaa atgttttggt tgatcctcta acccatcaag tcaagatctg 660 

tgactttgga agtgcaaaag ttctggtacc tggtgaaccc aacatagcat acatatgctc 720 

tcgctactat cgtgctcctg agctcatatt tggtgcaact gaatatacaa cttcaataga 780 

catatggtca gctggatgtg ttcttgcaga gctacttctt ggtcagcctc tgtttccagg 840 

agagactgcg gttgatcagc tagtggagat tatcaaggtt cttggtactc caacccgtga 900 

ggaaattcgg tgcatgaacc ccaactatac cgagttcagg tttcctcaga ttaaggctca 960 

tccttggcac aagattttcc acaagagaat gcccgctgaa gctatagatc ttgcctcccg 1020 

ccttctccag tattcaccaa atctacgttg cactgctctt gatgcatgtg cacattcctt 1080 

ctttgatgag ctacgtgagc cgaatgcacg cttgccgaat ggccgcccat tccctcctct 1140 

gttcaacttc aaacctgaac tagcgaacgc ctctccagag ctcatcaaca ggcttgttcc 1200 

ggaacatgtt cgacggcaaa atggccccaa cttcgcccat gctgggagct aaacggggcg 1260 

cgcccgcatc gcccatattt ttgtttgtcc gccatcatcg aagaatcaat ctctccccta 1320 

aatcctgagg agagaccgat caagtgcant gccagtgcca gtgaaagaag tacaactatg 1380 

taaattacct gaccttggaa gaatcgttgt tgttgttgcc ggtgccggcc atgtttaagt 144 0 

acatggcggc acatgttggt tgagttgtta cttattatta agtaggtaag agcaatgatg 1500 

taggaggtgg agacatatgt taatgctagg tctgtgacct gttttaagta catttttgta 1560 

atgcttggta gtggtactgt aatgcggcaa tagctgctcc atgttttgtc ccttgtccct 1620 

gatgtaaatg tcgtcgtcct gcagcaaaaa aaaaaaaaaa aaaaaaaaaa aaa 1673 
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<210> 16 
<211> 402 
<212> PRT 

<213> Triticum aestivum 
<400> 16 

Met Glu His Pro Ala Pro Ala Pro Glu Pro Met Leu Leu Asp Glu Gin 



Pro Pro Thr Ala Val Ala Cys Glu Lys Lys Gin Gin Asp Gly Glu Ala 
20 25 30 

Pro Tyr Ala Glu Gly Asn Asp Ala Met Thr Gly His lie lie Ser Thr 
35 40 45 

Thr lie Gly Gly Lys Asn Gly Glu Pro Lys Gin Thr lie Ser Tyr Met 



Ala Glu Arg Val Val Gly Thr Gly Ser Phe Gly He Val Phe Gin Ala 
65 70 75 80 

Lys Cys Leu Glu Thr Gly Glu Met Val Gly He Lys Lys Val Leu Gin 



Asp Arg Arg Tyr Lys Asn Arg Glu Leu Gin Leu Met Arg Ser Met He 
100 105 110 

His Ser Asn Val Val Ser Leu Lys His Cys Phe Phe Ser Thr Thr Ser 
115 120 125 

Arg Asp Glu Leu Phe Leu Asn Leu Val Met Glu Tyr Val Pro Glu Thr 
130 135 140 

Leu Tyr Arg Val Leu Lys His Tyr Ser Asn Ala Asn Gin Gly Met Pro 
145 150 155 160 

Leu He Tyr Val Lys Leu Tyr Met Tyr Gin Leu Phe Arg Gly Leu Ala 
165 170 175 

Tyr Val His Thr Val Pro Gly Val Cys His Arg Asp Val Lys Pro Gin 
180 185 190 

Asn Val Leu Val Asp Pro Leu Thr His Gin Val Lys He Cys Asp Phe 
195 200 205 

Gly Ser Ala Lys Val Leu Val Pro Gly Glu Pro Asn He Ala Tyr He 
210 215 220 

Cys Ser Arg Tyr Tyr Arg Ala Pro Glu Leu He Phe Gly Ala Thr Glu 
225 230 235 240 

Tyr Thr Thr Ser He Asp He Trp Ser Ala Gly Cys Val Leu Ala Glu 
245 250 255 

Leu Leu Leu Gly Gin Pro Leu Phe Pro Gly Glu Thr Ala Val Asp Gin 
260 265 270 

Leu Val Glu He He Lys Val Leu Gly Thr Pro Thr Arg Glu Glu He 
275 280 285 
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Arg Cys Met Asn Pro Asn Tyr Thr Glu Phe Arg Phe Pro Gin lie Lys 
290 295 300 



Ala His Pro Trp His Lys lie Phe 
305 310 

lie Asp Leu Ala Ser Arg Leu Leu 
325 

Thr Ala Leu Asp Ala Cys Ala His 
340 

Pro Asn Ala Arg Leu Pro Asn Gly 
355 360 

Phe Lys Pro Glu Leu Ala Asn Ala 
370 375 

Val Pro Glu His Val Arg Arg Gin 
385 390 

Gly Ser 



His Lys Arg Met Pro Ala Glu Ala 
315 320 



Gin Tyr Ser Pro Asn Leu Arg Cys 
330 335 



Ser Phe Phe Asp Glu Leu Arg Glu 
345 350 



Arg Pro Phe Pro Pro Leu Phe Asn 
365 



Ser Pro Glu Leu He Asn Arg Leu 
380 

Asn Gly Pro Asn Phe Ala His Ala 
395 400 



<210> 17 

<211> 639 

<212> PRT 

<213> Zea mays 

<400> 17 

Met Gly Asn Thr Cys Val Gly Pro Ser He Thr Met Asn Gly Phe Phe 
15 10 15 

Gin Ser Val Ser Thr Ala Leu Trp Lys Thr Pro Gin Glu Gly Asp Ala 
20 25 30 



Leu Pro Ala Ala Ala Asn Gly Pro Gly Gly Pro Ala Gly Ala Gly Ser 
35 40 45 

Gin Ser Ala Leu Pro Lys Pro Ala Ser Asp Val His His Val Ala Val 



50 



60 



Gin Ser Glu Ala Pro Glu Pro Val Lys He Ala Ala Tyr His Ser Glu 
65 70 75 80 

Pro Ala Pro Ala Val Arg Ser Glu Ala Pro Glu Pro Val Lys He Ala 
85 90 95 

Ala Ser His Ser Glu Pro Ala Pro Met Ala Ala Lys Pro Gly Gly Ala 
100 105 110 

Ala Ala Asn Ala Ser Pro Ser Pro Ser Pro Arg Pro Arg Pro Gin Val 
115 120 125 

Lys Arg Val Ser Ser Ala Gly Leu Leu Leu Gly Ser Val Leu Arg Arg 
130 135 140 



Lys Thr Glu Asn Leu Lys Asp Lys Tyr Ser Leu Gly Arg Arg Leu Gly 
145 150 155 160 
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Gin Gly Gin Phe Gly Thr Thr His Leu Cys Val Glu Arg Ala Thr Gly 
165 170 175 

Lys Glu Leu Ala Cys Lys Ser lie Leu Lys Arg Lys Leu Gly Ser Asp 
180 185 190 

Asp Asp Val Glu Asp Val Arg Arg Glu lie Gin lie Met His His Leu 
195 200 205 

Ala Gly His Pro Ser Val Val Gly lie Arg Gly Ala Tyr Glu Asp Ala 
210 215 220 

Val Ala Val His Leu Val Met Glu Leu Cys Gly Gly Gly Glu Leu Phe 
225 230 235 240 

Asp Arg lie Val Arg Arg Gly His Tyr Thr Glu Arg Lys Ala Ala Glu 
245 250 255 

Leu Ala Arg Val He Val Gly Val Val Glu Ala Cys His Ser Met Gly 
260 265 270 

Val Met His Arg Asp Leu Lys Pro Glu Asn Phe Leu Phe Ala Asp His 
275 280 285 

Ser Glu Glu Ala Ala Leu Lys Thr He Asp Phe Gly Leu Ser He Phe 
290 295 300 

Phe Arg Pro Gly Gin He Phe Thr Asp Val Val Gly Ser Pro Tyr Tyr 
305 310 315 320 

Val Ala Pro Glu Val Leu Lys Lys Arg Tyr Gly Pro Glu Ala Asp Val 
325 330 335 

Trp Ser Ala Gly Val He He Tyr He Leu Leu Cys Gly Val Pro Pro 
340 345 350 

Phe Trp Ala Glu Asn Glu Gin Gly He Phe Glu Glu Val Leu His Gly 
355 360 365 

Arg Leu Asp Phe Glu Ser Glu Pro Trp Pro Ser He Ser Asp Gly Ala 
370 375 380 

Lys Asp Leu Val Arg Arg Met Leu Val Arg Asp Pro Arg Lys Arg Leu 
385 390 395 400 

Thr Ala His Glu Val Leu Arg His Pro Trp Val Gin Val Gly Gly Val 
405 410 415 

Ala Pro Asp Arg Pro Leu Asp Ser Ala Val Leu Ser Arg Met Lys Gin 
420 425 430 

Phe Ser Ala Met Asn Lys Leu Lys Lys Met Ala Leu Arg Val He Ala 
435 440 445 

Glu Asn Leu Ser Glu Asp Glu He Ala Gly Leu Arg Glu Met Phe Lys 
450 455 460 

Met He Asp Ala Asp Asn Ser Gly Gin He Thr Phe Glu Glu Leu Lys 
465 470 475 480 
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Val Gly Leu Glu Lys Val Gly Ala Asn Leu Gin Glu Ser Glu lie Tyr 
485 490 495 

Ala Leu Met Gin Ala Ala Asp Val Asp Asn Asn Gly Thr lie Asp Tyr 
500 505 510 

Gly Glu Phe lie Ala Ala Thr Leu His Leu Asn Lys Val Glu Arg Glu 
515 520 525 

Asp His Leu Phe Ala Ala Phe Gin Tyr Phe Asp Lys Asp Gly Ser Gly 
530 535 540 

Tyr He Thr Ala Asp Glu Leu Gin Val Ala Cys Glu Glu Phe Gly Leu 
545 550 555 560 

Gly Asp Val Gin Leu Glu Asp Leu He Gly Glu Val Asp Gin Asp Asn 
565 570 575 

Asp Gly Arg He Asp Tyr Asn Glu Phe Val Ala Met Met Gin Lys Pro 
580 585 590 

Thr Val Gly Gly Ser Arg Arg Arg Pro He Cys Arg Thr Ala Ser Ala 
595 600 605 

Ser Gly Ser Ala Ser Gly Ser Gly Arg Arg Ser Gly Trp Pro Arg Pro 
610 615 620 

Leu Cys Leu Trp Leu Pro Cys Cys Leu Arg Val Gly Val Asp Asp 
630 635 



625 




<210> 


18 


<211> 


625 


<212> 


PRT 


<213> 


Zea 


<400> 
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Met Gly Gin Cys Tyr Gly Lys Ala Arg Gly Ala Ser Ser Arg Ala Asp 
1 5 io 15 

His Asp Ala Asp Pro Ser Gly Ala Gly Ser Val Ala Pro Pro Ser Pro 
20 25 30 

Leu Pro Ala Asn Gly Ala Pro Leu Pro Ala Thr Pro Arg Arg His Lys 
35 40 45 

Ser Gly Ser Thr Thr Pro Val His His His Gin Ala Ala Thr Pro Gly 
50 55 60 

Ala Ala Ala Trp Pro Ser Pro Tyr Pro Ala Gly Gly Ala Ser Pro Leu 
65 70 75 80 

Pro Ala Gly Val Ser Pro Ser Pro Ala Arg Ser Thr Pro Arg Arg Phe 
85 90 95 

Phe Lys Arg Pro Phe Pro Pro Pro Ser Pro Ala Lys His He Lys Ala 
100 105 no 

Thr Leu Ala Lys Arg Leu Gly Gly Gly Lys Pro Lys Glu Gly Thr He 
115 120 125 
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Pro Glu Glu Gly 
130 

Gly Ala Ala Val 
145 

Asp Lys Thr Phe 



Gly Lys Glu Val 
180 

Val Lys Lys Gly 
195 

Ser Lys Ala Lys 
210 

Glu Val Lys lie 
225 

Phe Tyr Asp Ala 



Leu Cys Glu Gly 
260 



Arg Tyr Thr Glu 
275 

Val Val Ala Phe 
290 

Pro Glu Asn Phe 
305 

Leu lie Asp Phe 



Asn Asp lie Val 
340 

Arg Ser Tyr Ser 
355 

Tyr lie Leu Leu 
370 

Gly lie Phe Arg 
385 

Pro Trp Pro Ser 



Leu Asn Lys Asp 
420 

His Pro Trp Leu 
435 



Gly Ala Gly Ala 
135 

Gly Ala Ala Asp 
150 

Gly Phe Ala Lys 
165 

Gly Arg Gly His 



Glu His Lys Gly 

200 

Met Thr Thr Ala 
215 

Leu Lys Ala Leu 
230 

Cys Glu Asp Ala 
245 

Gly Glu Leu Leu 



Glu Asp Ala Lys 
280 

Cys His Leu Gin 
295 

Leu Phe Thr Thr 
310 

Gly Leu Ser Asp 
325 

Gly Ser Ala Tyr 



Met Glu Ala Asp 
360 

Cys Gly Ser Arg 
375 

Ser Val Leu Arg 
390 

Val Ser Ala Glu 
405 

Tyr Arg Lys Arg 



Arg Asp Glu Gin 
440 



Gly Ala Gly Ala 
140 

Ser Ala Glu Ala 
155 

Asn Phe Gly Ala 
170 

Phe Gly His Thr 
185 

His Thr Val Ala 



He Ser lie Glu 
220 

Ser Gly His Asp 
235 

Leu Asn Val Tyr 
250 



Asp Arg He Leu 
265 

Ala He He Val 



Gly Val Val His 
300 

Arg Asp Glu Ser 
315 

Phe He Arg Pro 
330 

Tyr Val Ala Pro 
345 

He Trp Ser He 



Pro Phe Trp Ala 
380 

Ala Asp Pro Asn 
395 

Ala Lys Asp Phe 
410 

Met Thr Ala Val 
425 

Arg Gin He Pro 



Gly Ala Gly Ala 



Asp Arg Pro Leu 
160 

Lys Tyr Asp Leu 
175 

Cys Ser Ala Val 
190 

Val Lys He He 
205 

Asp Val Arg Arg 



Asn Leu Val Arg 
240 

He Val Met Glu 
255 

Ala Arg Gly Gly 
270 

Gin He Leu Ser 

285 

Arg Asp Leu Lys 



Ala Pro Met Lys 
320 

Asp Glu Arg Leu 
335 

Glu Val Leu His 
350 

Gly Val He Thr 
365 

Arg Thr Glu Ser 



Phe Asp Asp Ser 
400 



Val Lys Arg Phe 
415 

Gin Ala Leu Thr 
430 

Leu Asp He Leu 
445 
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He Phe Arg Leu Val Lys Gin Tyr Leu Arg Ala Thr Pro Leu Lys Arg 
450 455 460 

Leu Ala Leu Lys Ala Leu Ser Lys Ala Leu Ser Glu Asp Glu Leu Leu 
465 470 475 480 

Tyr Leu Arg Leu Gin Phe Lys Leu Leu Glu Pro Arg Asp Gly Phe Val 
485 490 495 

Ser Leu Asp Asn Phe Arg Thr Ala Leu Thr Arg Tyr Ser Thr Asp Ala 
500 505 510 

Met Arg Glu Ser Arg Val Leu Glu Phe Gin His Ala Leu Glu Pro Leu 
515 520 525 

Ala Tyr Arg Lys Met Asp Phe Glu Glu Phe Cys Ala Ala Ala He Ser 
530 535 540 

Pro Tyr Gin Leu Glu Ala Leu Glu Arg Trp Glu Glu He Ala Gly Thr 
545 550 555 560 

Ala Phe Gin His Phe Glu Gin Glu Gly Asn Arg Val He Ser Val Glu 
565 570 575 

Glu Leu Ala Gin Glu Leu Asn Leu Ala Pro Thr His Tyr Ser He Val 
580 585 590 

Gin Asp Trp He Arg Lys Ser Asp Gly Lys Leu Asn Phe Leu Gly Phe 
595 600 605 

Thr Lys Phe Leu His Gly Val Thr He Arg Gly Ser Asn Thr Arg Arq 
610 615 620 

His 
625 

<210> 19 
<211> 576 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 19 

Met Gly He Cys His Gly Lys Pro Val Glu Gin Gin Ser Lys Ser Leu 
15 io 15 

Pro Val Ser Gly Glu Thr Asn Glu Ala Pro Thr Asn Ser Gin Pro Pro 
20 25 30 

Ala Lys Ser Ser Gly Phe Pro Phe Tyr Ser Pro Ser Pro Val Pro Ser 
35 40 45 

Leu Phe Lys Ser Ser Pro Ser Val Ser Ser Ser Val Ser Ser Thr Pro 
50 55 60 

Leu Arg He Phe Lys Arg Pro Phe Pro Pro Pro Ser Pro Ala Lys His 
65 70 75 80 

He Arg Ala Phe Leu Ala Arg Arg Tyr Gly Ser Val Lys Pro Asn Glu 
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Val Ser lie Pro Glu Gly Lys Glu Cys Glu lie Gly Leu Asp Lys Ser 
100 105 110 

Phe Gly Phe Ser Lys Gin Phe Ala Ser His Tyr Glu He Asp Gly Glu 
115 120 125 

Val Gly Arg Gly His Phe Gly Tyr Thr Cys Ser Ala Lys Gly Lys Lys 
130 135 140 

Gly Ser Leu Lys Gly Gin Glu Val Ala Val Lys Val He Pro Lys Ser 
145 150 155 160 

Lys Met Thr Thr Ala He Ala He Glu Asp Val Ser Arg Glu Val Lys 
165 170 175 

Met Leu Arg Ala Leu Thr Gly His Lys Asn Leu Val Gin Phe Tyr Asp 
180 185 190 

Ala Phe Glu Asp Asp Glu Asn Val Tyr He Val Met Glu Leu Cys Lys 
195 200 205 

Gly Gly Glu Leu Leu Asp Lys lie Leu Gin Arg Gly Gly Lys Tyr Ser 
210 215 220 

Glu Asp Asp Ala Lys Lys Val Met Val Gin He Leu Ser Val Val Ala 
225 230 235 240 

Tyr Cys His Leu Gin Gly Val Val His Arg Asp Leu Lys Pro Glu Asn 
245 250 255 

Phe Leu Phe Ser Thr Lys Asp Glu Thr Ser Pro Leu Lys Ala He Asp 
260 265 270 

Phe Gly Leu Ser Asp Tyr Val Lys Pro Asp Glu Arg Leu Asn Asp He 

P7R OQA oor- 



285 



Val Gly Ser Ala Tyr Tyr Val Ala Pro Glu Val Leu His Arg Thr Tyr 
290 295 300 

Gly Thr Glu Ala Asp Met Trp Ser He Gly Val He Ala Tyr He Leu 
305 310 315 320 

Leu Cys Gly Ser Arg Pro Phe Trp Ala Arg Thr Glu Ser Gly He Phe 
325 330 335 

Arg Ala Val Leu Lys Ala Glu Pro Asn Phe Glu Glu Ala Pro Trp Pro 
340 345 350 

Ser Leu Ser Pro Glu Ala Val Asp Phe Val Lys Arg Leu Leu Asn Lys 
355 360 365 

Asp Tyr Arg Lys Arg Leu Thr Ala Ala Gin Ala Leu Cys His Pro Trp 
370 375 380 

Leu Val Gly Ser His Glu Leu Lys He Pro Ser Asp Met He He Tyr 
385 390 395 400 

Lys Leu Val Lys Val Tyr He Met Ser Thr Ser Leu Arg Lys Ser Ala 
405 din 425 
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Leu Ala Ala Leu Ala Lys Thr Leu Thr Val Pro Gin Leu Ala Tyr Leu 
420 425 430 

Arg Glu Gin Phe Thr Leu Leu Gly Pro Ser Lys Asn Gly Tyr He Ser 
435 440 445 

Met Gin Asn Tyr Lys Thr Ala He Leu Lys Ser Ser Thr Asp Ala Met 
450 455 460 

Lys Asp Ser Arg Val Phe Asp Phe Val His Met He Ser Cys Leu Gin 
465 470 475 480 

Tyr Lys Lys Leu Asp Phe Glu Glu Phe Cys Ala Ser Ala Leu Ser Val 
485 490 495 

Tyr Gin Leu Glu Ala Met Glu Thr Trp Glu Gin His Ala Arg Arg Ala 
500 505 510 

Tyr Glu Leu Phe Glu Lys Asp Gly Asn Arg Pro He Met He Glu Glu 
515 520 525 

Leu Ala Ser Glu Leu Gly Leu Gly Pro Ser Val Pro Val His Val Val 
530 535 54Q 

Leu Gin Asp Trp He Arg His Ser Asp Gly Lys Leu Ser Phe Leu Gly 
545 550 555 560 

Phe Val Arg Leu Leu His Gly Val Ser Ser Arg Thr Leu Gin Lys Ala 
565 570 575 

<210> 20 
<211> 405 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 20 

Met Ala Ser Val Gly He Ala Pro Asn Pro Gly Ala Arg Asp Ser Thr 
1 5 io 15 

Gly Val Asp Lys Leu Pro Glu Glu Met Asn Asp Met Lys He Arg Asp 
20 25 30 

Asp Lys Glu Met Glu Ala Thr Val Val Asp Gly Asn Gly Thr Glu Thr 
35 40 45 

Gly His He He Val Thr Thr lie Gly Gly Arg Asn Gly Gin Pro Lys 
50 55 60 

Gin Thr He Ser Tyr Met Ala Glu Arg Val Val Gly His Gly Ser Phe 
65 70 75 80 

Gly Val Val Phe Gin Ala Lys Cys Leu Glu Thr Gly Glu Thr Val Ala 
85 90 95 

He Lys Lys Val Leu Gin Asp Arg Arg Tyr Lys Asn Arg Glu Leu Gin 
100 105 no 

Thr Met Arg Leu Leu Asp His Pro Asn Val Val Ser Leu Lys His Cys 
115 120 125 
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Phe Phe Ser Thr Thr Glu Lys Asp Glu Leu Tyr Leu Asn Leu Val Leu 
130 135 140 

Glu Tyr Val Pro Glu Thr Val His Arg Val He Lys His Tyr Asn Lys 
145 150 155 160 

Leu Asn Gin Arg Met Pro Leu He Tyr Val Lys Leu Tyr Thr Tyr Gin 
165 170 175 

He Phe Arg Ala Leu Ser Tyr He His Arg Cys He Gly Val Cys His 
180 185 190 

Arg Asp lie Lys Pro Gin Asn Leu Leu Val Asn Pro His Thr His Gin 
195 200 205 

Val Lys Leu Cys Asp Phe Gly Ser Ala Lys Val Leu Val Lys Gly Glu 
210 215 220 

Pro Asn lie Ser Tyr He Cys Ser Arg Tyr Tyr Arg Ala Pro Glu Leu 
225 230 235 240 

He Phe Gly Ala Thr Glu Tyr Thr Thr Ala He Asp Val Trp Ser Ala 
245 250 255 

Gly Cys Val Leu Ala Glu Leu Leu Leu Gly Gin Pro Leu Phe Pro Gly 
260 265 270 

Glu Ser Gly Val Asp Gin Leu Val His He He Lys Val Leu Gly Thr 
275 280 285 

Pro Thr Arg Glu Glu He Lys Cys Met Asn Pro Asn Tyr Thr Glu Phe 
290 295 300 

Lys Phe Pro Gin He Lys Ala His Pro Trp His Lys He Phe His Lys 
3 °5 310 315 320 

Arg Met Pro Pro Glu Ala Val Asp Leu Val Ser Arg Leu Leu Gin Tyr 
325 330 335 

Ser Pro Asn Leu Arg Ser Ala Ala Leu Asp Thr Leu Val His Pro Phe 
340 345 350 

Phe Asp Glu Leu Arg Asp Pro Asn Ala Arg Leu Pro Asn Gly Arg Phe 
355 360 365 

Leu Pro Pro Ala Phe His Phe Lys Pro His Glu Leu Lys Gly Val Pro 
370 375 380 

Leu Glu Met Val Ala Lys Leu Val Pro Glu His Ala Arg Lys Gin Cys 
385 390 395 400 

Pro Trp Leu Gly Leu 
405 

<210> 21 
<211> 412 
<212> PRT 

<213> Medicago sativa 
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Met Met Ala Ser Gly Gly Val Ala Pro Ala Ser Gly Phe He Asp Lys 
15 10 15 

Asn Ala Ser Ser Val Gly Val Glu Lys Leu Pro Glu Glu Met Asn Asp 
20 25 30 

Met Lys He Arg Asp Asp Lys Glu Met Glu Ala Ala Thr He Val Asp 
35 40 45 

Gly Asn Gly Thr Glu Thr Gly His He He Val Thr Thr He Gly Gly 
50 55 60 

Lys Asn Gly Gin Pro Lys Gin Thr lie Ser Tyr Met Ala Glu Arg Val 
65 70 75 80 

Val Gly His Gly Ser Phe Gly Val Val Phe Gin Ala Lys Cys Leu Glu 
85 90 95 

Thr Gly Glu Thr Val Ala He Lys Lys Val Leu Gin Asp Lys Arg Tyr 
100 105 HO 

Lys Asn Arg Glu Leu Gin Thr Met Arg Leu Leu Asp His Pro Asn Val 
115 120 125 

Val Ser Leu Lys His Cys Phe Phe Ser Thr Thr Glu Lys Asp Glu Leu 

130 135 140 

Tyr Leu Asn Leu Val Leu Glu Tyr Val Pro Glu Thr Val Ser Arg Val 
1^5 150 155 160 

He Arg His Tyr Asn Lys Met Asn Gin Arg Met Pro Met He Tyr Val 
165 170 175 

Lys Leu Tyr Ser Tyr Gin He Cys Arg Ala Leu Ala Tyr He His Asn 
180 185 190 

Ser He Gly Val Cys His Arg Asp He Lys Pro Gin Asn Leu Leu Val 
195 200 205 

Asn Pro His Thr His Gin Leu Lys He Cys Asp Phe Gly Ser Ala Lys 
210 215 220 

Val Leu Val Lys Gly Glu Pro Asn He Ser Tyr He Cys Ser Arg Tyr 
225 230 235 240 

Tyr Arg Ala Pro Glu Leu He Phe Gly Ala Thr Glu Tyr Thr Thr Ala 
245 250 255 

lie Asp lie Trp Ser Ala Gly Cys Val Leu Gly Glu Leu Leu Leu Gly 
260 265 270 

Gin Pro Leu Phe Pro Gly Glu Ser Gly Val Asp Gin Leu Val Glu He 
275 280 285 

He Lys Val Leu Gly Thr Pro Thr Arg Glu Glu lie Lys Cys Met Asn 
290 295 300 

Pro Asn Tyr Thr Glu Phe Lys Phe Pro Gin He Lys Ala His Pro Trp 
305 310 315 320 
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His Lys lie Phe His Lys Arg Met Pro Pro Glu Ala Val Asp Leu Val 
325 330 335 

Ser Arg Leu Leu Gin Tyr Ser Pro Asn Leu Arg Ser Thr Ala Leu Glu 
340 345 350 

Ala Leu Val His Pro Phe Tyr Asp Asp Val Arg Asp Pro Asn Thr Arg 
355 360 365 

Leu Pro Asn Gly Arg Phe Leu Pro Pro Leu Phe Asn Phe Lys Val Asn 
370 375 380 

Glu Leu Lys Gly Val Pro Ala Glu Met Leu Val Lys Leu Val Pro Pro 
385 390 395 400 

His Ala Arg Lys Gin Cys Ala Leu Phe Gly Ser Ser 
405 410 

<210> 22 
<211> 411 
<212> PRT 

<213> Medicago sativa 
<400> 22 

Met Ala Ser Val Gly Val Ala Pro Thr Ser Gly Phe Arg Glu Val Leu 
15 10 15 

Gly Asp Gly Glu lie Gly Val Asp Asp He Leu Pro Glu Glu Met Ser 



Asp Met Lys He Arg Asp Asp Arg Glu Met Glu Ala Thr Val Val Asp 
35 40 45 

Gly Asn Gly Thr Glu Thr Gly His He He Val Thr Thr He Gly Gly 
50 55 60 

Arg Asn Gly Gin Pro Lys Gin Thr He Ser Tyr Met Ala Glu Arg Val 
65 70 75 80 

Val Gly His Gly Ser Phe Gly Val Val Phe Gin Ala Lys Cys Leu Glu 
85 90 95 

Thr Gly Glu Thr Val Ala He Lys Lys Val Leu Gin Asp Lys Arg Tyr 
100 105 110 

Lys Asn Arg Glu Leu Gin Thr Met Arg Leu Leu Asp His Pro Asn Val 

115 120 125 

Val Ser Leu Lys His Cys Phe Phe Ser Thr Thr Glu Lys Asp Glu Leu 
130 135 140 

Tyr Leu Asn Leu Val Leu Glu Tyr Val Pro Glu Thr Val His Arg Val 
145 150 155 160 

He Lys His Tyr Ser Lys Leu Asn Gin Arg Met Pro Met He Tyr Val 
165 170 175 

Lys Leu Tyr Thr Tyr Gin He Phe Arg Ala Leu Ser Tyr He His Arg 
180 185 190 



Cys lie Gly Val Cys His Arg Asp lie Lys Pro Gin Asn Leu Leu Val 
195 200 205 

Asn Pro His Thr His Gin Val Lys Leu Cys Asp Phe Gly Ser Ala Lys 
210 215 220 

Val Leu Val Lys Gly Glu Pro Asn lie Ser Tyr lie Cys Ser Arg Tyr 
225 230 235 240 

Tyr Arg Ala Pro Glu Leu He Phe Gly Ala Thr Glu Tyr Thr Thr Ala 
245 250 255 

He Asp Val Trp Ser Val Gly Cys Val Leu Ala Glu Leu Leu Leu Gly 
260 265 270 

Gin Pro Leu Phe Pro Gly Glu Arg Gly Val Asp Gin Leu Val Glu He 
275 280 285 

He Lys Val Leu Gly Thr Pro Thr Arg Glu Glu lie Lys Cys Met Asn 
290 295 300 

Pro Asn Tyr Thr Glu Phe Lys Phe Pro Gin He Lys Ala His Pro Trp 
305 310 315 320 

His Lys He Phe His Lys Arg Met Pro Ala Glu Ala Val Asp Leu Val 
325 330 335 

Ser Arg Leu Leu Gin Tyr Ser Pro Asn Leu Arg Cys Gin Ala Leu Asp 
340 345 350 

Cys Leu Thr His Pro Phe Phe Asp Glu Leu Arg Asp Pro Asn Ala Arg 
355 360 365 

Leu Pro Thr Gly Arg Phe Leu Pro Pro Leu Phe Asn Phe Lys Pro His 
370 375 380 

Glu Leu Lys Gly Val Pro Val Glu Thr Leu Met Lys Leu Val Pro Glu 
385 390 395 400 

His Ala Arg Lys Gin Cys Pro Phe Leu Gly Leu 
405 410 

<210> 23 
<211> 407 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 23 

Met Ala Ser Leu Pro Leu Gly Pro Gin Pro His Ala Leu Ala Pro Pro 



Leu Gin Leu His Asp Gly Asp Ala Leu Lys Arg Arg Pro Glu Leu Asp 



Ser Asp Lys Glu Met Ser Ala Ala Val He Glu Gly Asn Asp Ala Val 
35 40 45 

Thr Gly His He He Ser Thr Thr He Gly Gly Lys Asn Gly Glu Pro 
50 55 60 
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Lys Gin Thr He Ser Tyr Met Ala Glu Arg Val Val Gly Thr Gly Ser 
65 70 75 80 

Phe Gly He Val Phe Gin Ala Lys Cys Leu Glu Thr Gly Glu Ser Val 
85 90 95 

Ala He Lys Lys Val Leu Gin Asp Arg Arg Tyr Lys Asn Arg Glu Leu 
100 105 110 

Gin Leu Met Arg Pro Met Asp His Pro Asn Val He Ser Leu Lys His 
115 120 125 

Cys Phe Phe Ser Thr Thr Ser Arg Asp Glu Leu Phe Leu Asn Leu Val 
130 135 140 

Met Glu Tyr Val Pro Glu Thr Leu Tyr Arg Val Leu Arg His Tyr Thr 
14 5 150 155 160 

Ser Ser Asn Gin Arg Met Pro He Phe Tyr Val Lys Leu Tyr Thr Tyr 
165 170 175 

Gin He Phe Arg Gly Leu Ala Tyr He His Thr Val Pro Gly Val Cys 
180 185 190 

His Arg Asp Val Lys Pro Gin Asn Leu Leu Val Asp Pro Leu Thr His 
195 200 205 

Gin Val Lys Leu Cys Asp Phe Gly Ser Ala Lys Val Leu Val Lys Gly 
210 215 220 

Glu Pro Asn lie Ser Tyr He Cys Ser Arg Tyr Tyr Arg Ala Pro Glu 
225 230 235 240 

Leu He Phe Gly Ala Thr Glu Tyr Thr Ala Ser He Asp He Trp Ser 
245 250 255 

Ala Gly Cys Val Leu Ala Glu Leu Leu Leu Gly Gin Pro Leu Phe Pro 
260 265 270 

Gly Glu Asn Ser Val Asp Gin Leu Val Glu He He Lys Val Leu Gly 
275 280 285 

Thr Pro Thr Arg Glu Glu He Arg Cys Met Asn Pro Asn Tyr Thr Asp 
290 295 300 

Phe Arg Phe Pro Gin lie Lys Ala His Pro Trp His Lys Val Phe His 
305 310 315 320 

Lys Arg Met Pro Pro Glu Ala He Asp Leu Ala Ser Arg Leu Leu Gin 
325 330 335 

Tyr Ser Pro Ser Leu Arg Cys Thr Ala Leu Glu Ala Cys Ala His Pro 
340 345 350 

Phe Phe Asn Glu Leu Arg Glu Pro Asn Ala Arg Leu Pro Asn Gly Arg 
355 360 365 

Pro Leu Pro Pro Leu Phe Asn Phe Lys Gin Glu Leu Gly Gly Ala Ser 
370 375 380 



Met Glu Leu lie Asn Arg Leu He Pro Glu His Val Arg Arg Gin Met 
385 390 395 400 

Ser Thr Gly Leu Gin Asn Ser 
405 
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